Uracil DNA N-glycosylase distributively interacts with duplex polynucleotides containing repeating units of either TGGCCAAGCU or TGGCCAAGCTTGGCCAAGCU.
Uracil DNA N-glycosylase (UDG) has been used as a model enzyme to test a novel universal approach to discriminate between two possible enzymatic mechanisms of specific site location in DNA, processive (DNA-scanning mechanism) and distributive (random diffusion-mediated mechanism). Two double-stranded concatemeric polynucleotides of defined length (440-480 nucleotides) containing deoxyuridine at either every 10th or 20th nucleotide in the DNA chain were prepared by the ligation of self-complementary 10- or 20-mer oligodeoxyribonucleotides. Incubation of these polynucleotides with Escherichia coli UDG, followed by thermal breakage of the abasic sites, formed fragments that were multiples of either the 10- or the 20-mer. Since the processive and distributive mechanisms of uracil removal by UDG would be very different, the fragment distribution, generated at each time interval during the UDG reaction, should be unique. To show this, we developed a computer model illustrating both possible mechanisms of UDG functioning. The distribution of DNA fragments experimentally generated during the time course of the UDG reaction was compared with the results of the computer programs that modeled the distributive and processive mechanisms. The data indicated that uracil removal, catalyzed by UDG, is consistent with a distributive model.